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Abstract. Examination of the geographical variation of selected morphological characters in Philodryas mattogrossensis 
resulted in evidence to support the recognition of two species and we therefore resurrect P. erlandi from the synonymy 
of P. mattogrossensis. Philodryas mattogrossensis inhabits Cerrado with some records in Atlantic Forest biomes in eastern 
Paraguay and southern Brazil, whereas P. erlandi is distributed in dry and arid environments of the Chaco in northern 
and western Paraguay, southeastern Bolivia, and northern Argentina. We designate SMF 49990 as neotype for Philodryas 
mattogrossensis. 
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Introduction 

The genus Philodryas Wagler, 1830 comprises a group of 
large diurnal snakes distributed widely across South Amer¬ 
ica. According to the most recent systematic works, Philo¬ 
dryas belongs to the tribe Philodryadini with 21 species 
(Vidal et al. 2000,2010, Zaher et al. 2009, 2014, Pyron et 
al. 2011, Grazziotin et al. 2012). This tribe is characterized 
by its hemipenial morphology consisting of a long organ 
with the truncus being much longer than the lobes, and 
two parallel rows of enlarged calyces covering the asulcate 
side of the truncus (Zaher et al. 2009). 

The genus Philodryas consolidates snakes usually called 
“racers” due to their slender body and fast movements. 
These snakes have terrestrial or arboreal habits and feed 
mainly on frogs and lizards (Cei 1993, Norman 1994). 
Some members of the genus have a spotted body pattern, 
others exhibit longitudinal stripes, but several of them are 
green or brown without pattern, and only one species ex¬ 
hibits a bicoloured coloration with the anterior portion 
of the body being greenish and the rest of the body red¬ 
dish brown: P. mattogrossensis Koslowsky, 1898 (Cei 1993, 
Norman 1994, Giraudo 2001). 


Philodryas mattogrossensis was described by Kos¬ 
lowsky (1898) from “Miranda” in Mato Grosso [do Sul] 
State (Brazil). The type specimen was deposited in the Mu- 
seo de La Plata, Argentina (without specification of cata¬ 
logue number) and is now lost (Ferraro & Williams 
2006). Schenkel (1901) described P. ternetzii based on a 
specimen (NMB 1939) from “Bemalcue” in Paraguay. This 
locality is actually “Bernal Cue” and an old name for Colo- 
nia Nueva Colombia (Departamento Cordillera, Paraguay) 
(Cacciali & Wuest 2009). Only one year later, Lonnberg 
(1902) described P. erlandi , probably on the basis of two 
specimens (not specified in the original description) from 
Tarija, Bolivia. These two specimens are now in different 
collections (i.e., NRM 5097 and BMNH 1946.1.8.43), rec¬ 
ognized as syntypes by Thomas (1976). Finally, Werner 
(1909) described P. boulengeri based on a specimen with¬ 
out specific locality data, but probably from “Indien” (In¬ 
dia) according to Thomas (1976). 

Muller (1928) recognized Philodryas mattogrossensis , 
P. erlandi , and P. boulengeri as subspecies of P. ternetzii , 
without justification, but Amaral (1929a) placed these 
taxa in the synonymy of P. mattogrossensis. This taxonomy 
remained without modification until the present and was 
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adopted by Peters & Orejas Miranda (1970) in their in¬ 
fluential work and by subsequent authors. 

Currently, Philodryas mattogrossensis is considered a 
species with a wide distribution in open formations (Fow¬ 
ler & Salomao 1994 , Hartmann & Marques 2005) in 
the Chaco and Cerrado (Cei 1993 , Leynaud & Bucher 
1999 , Giraudo & Scrocchi 2002, Bernils et al. 2007, 
Vaz-Silva et al. 2007). Notwithstanding, Bernils et al. 
(2007) and Marques et al. (2009) recorded the species in 
the Atlantic Forest. 

An examination of specimens from several scientific 
collections produced evidence for the recognition of two 
taxa, both currently assigned to Philodryas mattogrossen¬ 
sis , that can be easily distinguished from each other by 
their coloration. In this work, we review the name-bear¬ 
ing types of the synonyms of P. mattogrossensis , and resur¬ 
rect the name P. erlandi. Also, we designate SMF 49990, a 
specimen from “Taunay, Mato Grosso do Sul (-20.2858° S, 
-56.0847° W), Brazil” as the neotype for P. mattogrossensis. 

Materials and methods 

We reviewed the original descriptions of Philodryas matto¬ 
grossensis and its synonyms, and also examined the type 
material and additional specimens assigned to this taxon 
(Appendix). Institutional acronyms used in the text are 
CEPB (Cole^ao de Herpetologia do Centro de Estudos e 
Pesquisas Biologicas da Universidade Catolica de Goias, 
Brazil), CEUCH (Cole^ao Zoologica de Referenda, se^ao 
Herpetologia, Campus de Corumba, Universidade Federal 
do Mato Grosso do Sul, Brazil), CZPLT (Coleccion Zoo¬ 
logica Para La Tierra, San Pedro, Paraguay), MCTPUCRS 
(Museu de Ciencias e Tecnologia da Pontificia Universi¬ 
dade Catolica de Porto Alegre, Brazil), ZMH (Zoologisches 
Museum, Hamburg, Germany) (referred to as ZIMH by 
Thomas 1976), and ZUFMS-REP (Cole^ao Zoologica de 
Referencia, se^ao Repteis, Universidade Federal do Mato 
Grosso do Sul, Brazil). Other acronyms follow Sabaj Pe¬ 
rez (2013). 

We compiled a distribution map using ArcGIS 10 based 
on specimens we examined and supplemented with data 
from the literature (i.e., Koslowsky 1898, Muller 1928, 
Thomas 1976, Yuki 1992, Lobo & Scrocchi 1994, Car¬ 
valho & Nogueira 1998, Moro 1999, Arzamendia & Gi¬ 
raudo 2002, Kacoliris et al. 2006, Man^o et al. 2006, 
Vaz-Silva et al. 2007, Marques et al. 2009, SiLVA-Jr et al. 
2009, Schalk 2010, Zaher et al. 2011, and Araujo & Al- 
meida-Santos 2011). The ecoregional layer of our map is 
based on Dinerstein et al. (1995). Georeferences are in the 
WGS 1984 datum format and given in decimal degrees. 

We used a Mann-Whitney U test to assess differences 
between ventral and subcaudal scalation ranges of females, 
males and both sexes together, using Past 2.01 (Hammer 
et al. 2001). 

We scored the available specimens for the following 
morphological characters: number of ventrals (following 
Dowling 1951), subcaudals, dorsal scale rows (one head- 


length posterior to head, at midbody, and one head length 
anterior to cloaca), preoculars, postoculars, temporals, su- 
pralabials (indicating scales contacting the orbit), and in¬ 
fralabials (indicating scales touching genials). Paired struc¬ 
tures are presented in right/left sequence. Colour descrip¬ 
tions follow Kohler (2012). 

Hemipenes were prepared following the techniques 
of Pesantes (1994) and Manzani & Abe (1988). The left 
hemipenis of CEUCH 3017 ( Philodryas mattogrossensis) 
was prepared for description. To assess possible ontoge¬ 
netic variation (Jadin & King 2012), we made compari¬ 
sons based on the partially everted left hemipenes of speci¬ 
mens MNHNP 3501 and ZUFMS-REP 2507. The hemipe¬ 
nis of P. erlandi was described by Thomas (1976) based on 
ZSM 9/1928 and Zaher (1999) based on AMNH 141663, 
both under the name P. mattogrossensis. The terminology 
for hemipenes morphology follows Dowling & Savage 
(i960), Zaher (1999), and Myers & Cadle (2003). In cas¬ 
es where the organ showed a concave curvature on the sul- 
cate surface, a thin needle was inserted to keep the shape 
more or less in same plane for photography. 

The list of synonyms and chresonyms was derived by in¬ 
cluding only literature that cited specimens with specific lo¬ 
cality data (even if without vouchers). Due to problems with 
the inventory of the Instituto Butantan (IBSP), it was not 
possible to access data on specimen IB 75182 (See GenBank 
GQ457880) used by Zaher et al. (2009), Vidal et al. (2010), 
Pyron et al. (2011, 2013), and Grazziotin et al. (2012); thus, 
these works are not included in the chresonymy. 

Results 

Our results show the presence of two groups that can be 
easily differentiated from one another by coloration and 
are strongly correlated geographically. We did not find any 
intermediate specimens (see “Variation” for respective spe¬ 
cies) and, therefore, consider the two colour morphs to 
represent distinct species. Additionally, we found some 
scalation characters (presented below) that confirm the ex¬ 
istence of two distinct taxa. 

Species 1: presence of a well-marked dark green or 
brown dorsal stripe that gradually changes to reddish 
brown in the posterior half of the body (Fig. 1). Lateral por¬ 
tion of neck and anterior half of the body cream or yellow¬ 
ish with more intense coloration that changes to reddish 
brown anteroposteriorly. Dorsal scale rows usually 21-19- 
15. First temporal short. Widely distributed in the Cerrado 
with some records in the Atlantic Forest. 

Species 2: gradual transition from dark or light green to 
reddish brown from the head to the tail (Fig. 2). Lateral to 
dorsal coloration changes gradually. Dorsal scale rows usu¬ 
ally 19-19-15. First temporal elongated. Widely distributed 
in the Chaco. 

In scalation, aside from the distinctive shape of the first 
temporal scale and different counts of dorsal scale rows 
one head-length posterior to head, no additional charac¬ 
ters could be identified that would be useful for differenti- 
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ating between the two taxa. Although our Species 2 tends 
to have a higher number of subcaudal scales (U = 17, z = 
-2.607, P - 0.006; Supplementary fig. 1), there is overlap 
between the ranges in the two species. Our sample shows 
no significant differences in the number of ventral scales 
(U = 50, z = -0.249, p = 0.793 in males; U = 136.5, z = -0.66, 
p = 0.511 combined) between Species 1 and 2 (Supplemen¬ 
tary fig. 1). The sample size of females of Species 1 was too 
small for a meaningful comparison with females of Spe¬ 
cies 2. 

Based on the consistent differences in coloration and 
supported by the subtle but obvious differentiation of the 
first temporal scale, we recognize two species of snakes for¬ 
merly referred to Philodryas mattogrossensis and provide 
standardized species accounts for them. 

In the original description of P. mattogrossensis , Kos- 
lowsky (1898) wrote: “El color es por encima: sobre la 



Figure 1. General aspect of Species 1, distributed in the Cerrado 
and Atlantic Forest. Photo: Otavio A. V. Marques. 



Figure 2. General aspect of Species 2, present in the Chaco. Photo: 
Paul Freed. 


cabeza y la primera parte de la region dorsal del cuerpo 
(8 a 10 escamas) de un olivo oscuro que poco a poco pasa 
en un color requemado claro en el medio del cuerpo y 
que se vuelve en un rojizo sobre la parte posterior del 
cuerpo y cola.” [Translation: “The colour above is: on the 
head and the first part of the dorsal region of the body 
(8 to 10 scales) of dark olive that changes gradually to a 
reddish brown on the anterior half of the body, turning 
reddish toward the posterior part of the body and tail”] 
(Fig. 3 ). 

With respect to coloration, Schenkel (1901) wrote 
in the description of P. ternetzii (considered a synonym 
of P. mattogrossensis by Muller 1928): “... durch einen 
schwarzlichen Strich scharf vom Graubraun der Kopfober- 
flache abgegrenzt; letztere Farbung setzt sich als breite Bin- 
de auf den Hals fort, wird erst schmaler und dunkler - an 
der engsten Stelle, 8-10 cm ...“ [Translation: demarcated 
sharply from the grey-brown head surface by a blackish 
line; this coloration continues as a broad band on the neck, 
first becoming narrower and darker - being 8-10 cm at the 
narrowest section ...”] (Fig. 4). 

In both cases, reference is made to a dorsal stripe 7 to 10 
scales wide. Nevertheless, in his description of P. erlandi , 
the next species in the synonymy list of P. mattogrossen¬ 
sis (also invalidated by Muller 1928), Lonnberg (1902) 
states that the coloration of the species is: “Bluish green an¬ 
teriorly (in spirit), becoming light greyish brown towards 
the posterior half of the body...” thus making no reference 
to a dark dorsal stripe. 

The last species in the synonymy list of P. mattogros¬ 
sensis is P. boulengeri described by Werner (1909), who 
wrote: “... diese braune Farbung geht in einem allmah- 
lich auf 7 mediane Schuppenreihen sich verschmalern- 
den, allmahlich schwarzbraun werdenden Langsband auf 
den vordersten Teil des Rumpfes fiber und ist hier von 
der sehr hellen, etwa grfinlichweissen Farbung der Seiten 
scharf abgesetzt.” [Translation: “... this brown coloration 
[upper head surface] gradually narrows posteriorly into a 
longitudinal band, narrowing to 7 median dorsal scales in 
width, and gradually changing to dark brown on the fore¬ 
most part of the body and being sharply offset from the 
very bright, greenish white colour of the sides.”] (Fig. 5). 
The holotype of P. boulengeri used to be in the ZMH, but 
is currently lost (Thomas 1976). This coloration is consist¬ 
ent with that described for P. mattogrossensis and P. ter¬ 
netzii. 

For this reason, we consider the type specimens of P. er¬ 
landi to belong to a different taxon (referred to as Species 2 
in Results); therefore this nominal taxon should be revali¬ 
dated and extracted from the synonymy of P. mattogros¬ 
sensis (referred to as Species 1 in Results). To avoid further 
confusion between these species, it is necessary to desig¬ 
nate a neotype for P. mattogrossensis since the name-bear¬ 
ing type is lost (Ferraro & Williams 2006) (ICZN, Ar¬ 
ticle 75.3.4) and provide detailed characterizations of both 
taxa (both morphological and geographical) to clarify the 
taxonomic status of the species involved (ICZN, Articles 
75.3.1, and 75.3.3). 


295 














Pier Cacciali et al. 




green or brown dorsal stripe restricted to the anterior one- 
third of the body (vs present in P mattogrossensis ), pres¬ 
ence of a dark line on the supralabials (vs absent or less evi- 


Figure 5 . Original plate of Philodryas boulengeri described by 
Werner ( 1909 ). 


Figure 6. Dorsal (above) and ventral (below) views of the lecto- 
type of Philodryas erlandi (NRM 5097 ); scale bar = 5 cm. 


Philodryas erlandi Lonnberg, 1902 

Philodryas Erlandi Lonnberg 1902: 460 (lectotype, NRM 5097 
[by present designation] (Figs 6-7); type locality: Fortin Crevaux 
Nuero, Provincia de Tarija, Bolivia (-21.9 0 S, -62.9° W) by lecto¬ 
type selection; paralectotype, BMNH 1946.1.8.43; from: Tataren- 
da, Provincia de Santa Cruz, Bolivia (-19.1105° S, -63.5141° W)). 

Philodryas ternetzii erlandi : Muller 1928. 

Philodryas mattogrossensis : Thomas 1976 (part.), Cei 1993 (part.), 
Lobo & Scrocchi 1994, Moro 1999, Zaher 1999, Arzamendia 
& Giraudo 2002, Kacoliris et al. 2006, Schalk 2010. 

Diagnosis: Philodryas erlandi differs from all congeners ex¬ 
cept P mattogrossensis by a dorsal colour that shifts from 
green on the anterior half of the body to brown on the 
posterior part. Philodryas erlandi is distinguished from 
P mattogrossensis by the absence of a well-marked dark 


Figure 3 . Original plate of Koslowsky s description of Philodryas 
mattogrossensis. 


Figure 4 . Type specimen of Philodryas ternetzi described by 
Schenkel ( 1901 ). Photo: Eduard Stockli. 
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dent in P. mattogrossensis ), dorsal formula usually 19-19-15 
(vs usually 21-19-15 in P. mattogrossensis ), and first tem¬ 
poral elongated (vs. as wide as high in P. mattogrossensis). 



Figure 7 . Details of the head (dorsal, lateral, and ventral views) of 
the lectotype of Philodryas erlandi (NRM 5097 ); scale bar =1 cm. 



Figure 8. Details of facial (above) and lingual (below) views of 
the left maxillary bone of Philodryas erlandi (NRM 5097 ); scale 
bar = 5 mm. 


Description of the lectotype (NRM 5097): Male; SVL 
471 mm; TL 221 mm (32% of total length), with pointed 
tail tip (Fig. 6); head long and narrow, wider than the neck; 
head length 20.1 mm; head width 12.8 mm; snout acumi¬ 
nate; nostril in posterior part of nasal scale; nostril-eye dis¬ 
tance 3.9 mm; eye diameter 3.8 mm; mouth length 15.3 mm 
(Fig. 7); the three anterior maxillary teeth are widely spaced 
and only slightly recurved, whereas the nine teeth in the 
posterior portion of the maxilla are longer, more strong¬ 
ly recurved and narrowly spaced; a posterior diastema of 
0.9 mm; (Fig. 8). 

Rostral wider than high (4.0 x 2.9 mm), visible from 
above; internasals triangular; prefrontals as wide as long, 

1.5 x the size of the internasals; frontal almost twice as long 
as wide (5.9 x 3.4 mm), with a slight constriction near the 
middle; parietals twice as long as wide (4.8 x 2.3 mm), in 
contact with frontal, supraoculars, upper postoculars an¬ 
teriorly, and temporals and occipitals laterally and poste¬ 
riorly; supraoculars elongated, contacting prefrontals and 
preocular anteriorly, frontal at the inner lateral edge, and 
parietals posteriorly; prenasal triangular, in contact with 
internasal above, rostral anteriorly, and first supralabial 
below; postnasal higher than wide, contacting prefrontal 
and internasal above, loreal at the posterior edge, and the 
first and second supralabials below; loreals 1/1, rectangu¬ 
lar (1.7 x 1.4 mm); preoculars 1/1, visible in dorsal view, in 
contact with supraocular and prefrontal above; postoculars 
2/2; upper postocular larger than the lower one; temporals 
1+2/1+2; first temporal rectangular and elongated (1.7 x 

2.5 mm) (Fig. 9); second row of temporals poorly differen¬ 
tiated from nuchal scalation; supralabials 8(4-5)78(4-5); 6 th 
and 7 th supralabials larger than the rest, followed by 5 th ; in¬ 
fralabials io(i-6)/io(i-6); dorsal scales 19-19-15, each with 
a single apical pit; ventrals 223; anal plate divided; subcau- 
dals 150, divided. 

Coloration after 112 years of preservation in 70°GL etha¬ 
nol: head Smoke Grey (264); scales behind parietals edged 
with Dark Greyish Brown (284); supralabials Pale Lime 
Green (112) with a thin Sepia (279) line along the upper 
border; infralabials immaculate Pearl Grey (262); dorsum 
Medium Plumbeous (294), grading into Drab (19) on the 
posterior body, portions without epidermal layer Dark 
Pearl Grey (290); dorsal and lateral faces of tail Smoke 
Grey (266); chin shields and gular region Pratts Paynes 
Grey (293); ventral scales in anterior portion of body Dark 
Blue Grey (194) with a Pearl Grey (262) longitudinal stripe 
of one dorsal scale in width along its edges, and grading 
into Olive-Grey (265) at midbody, and into Cream White 
(52) under the tail. 

Description of the paralectotype (BMNH 1946.1.8.43): 
Male (Fig. 10); SVL 26 + 367 mm (head clipped at neck 
level); TL 172 mm. Cephalic scalation follows same pattern 
as lectotype. Rostral wider (2.9 x 1.5 mm) than in the lecto¬ 
type, and slightly visible from above; prefrontals and inter¬ 
nasals almost same size. Infralabials 10(1-5)79(1-5); dorsal 
scales 18-19-15; ventrals ca 227; subcaudals 136. Darker col¬ 
our limited to the anterior third of the body. 
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Coloration in life (SMF 96720, a male from Friedensheim 
Colonia Menno, Boqueron, Paraguay): Dorsum of head 
Dark Drab (45) edged below by Sepia (286); supralabi- 


als Sulfur Yellow (91) with a suggestion of Pistachio (102); 
ventral surface of head Light Sky Blue (191); dorsal face of 
body Olive-Grey (265) in its anterior portion, grading into 



Figure 9. Details of the head of Philodryas erlandi (A-D) and P. mattogrossensis (E-H), showing differences in coloration, temporal 
shape, and muzzle. A) SMF 96720; B) BMNH 1946.1.8.43; C) AMNH-R 141663; D) MNHNP 6528; E) live specimen kept at the 
Universidade Federal de Mato Grosso do Sul; F) NMB 1939; G) MNHNP 6525; H) MNHNP 11713. 
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Army Brown (46) on posterior body, and into Cinnamon- 
Drab (50) on tail; ventral face of body Opaline Green (106), 
grading into Beige (254) on posterior body and tail; a dirty 
white longitudinal stripe along ventrals; iris Warm Sepia 
(40) with Clay Colour (20) in the upper portion. 


Variation: The shapes of the cephalic scales of 24 additional 
specimens examined were similar to that observed in the 
lectotype and paralectotype. Variation in temporals was 1 + 
1 (n = 2) and 1 + 2 (n = 22). Dorsals with reduction: 18-19- 
15 (n = 1), 19-19-15 (n = 20), and 21-19-15 (n = 2). Counts 



Figure 10. Dorsal (left) and ventral (right) views of the paralectotype of Philodryas erlandi (BMNH 1946.1.8.43); scale bar = 5 cm. 
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Figure 11. Distribution map of Philodryas erlandi (black symbols) and P. mattogrossensis (white symbols). Stars represent type localities 
(the black and white circle refers to Miranda, the previous type locality of P. mattogrossensis ), circles represent specimens examined 
(see Appendix) and squares literature data (see Methodology for details). 
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Table 1. Scalation ranges of ventrals (Vent) and subcaudals (SC) 
of Philodryas erlandi and P. mattogrossensis discriminated by gen¬ 
der. The number of specimens examined is given in parentheses. 



P. erlandi 

P mattogrossensis 

Vent F 

215-237 (16) 

215-231 (3) 

Vent M 

217-231 (12) 

210-234 (17) 

SC F 

118-138 (13) 

123-128 (4) 

SC M 

130-156 (10) 

120-137 (12) 


of ventrals and subcaudals are provided in Table 1. The col¬ 
oration shows no significant differences. Based on the pre¬ 
served specimens examined, the head colour varies in the 
spectrum from greyish brown to brownish red, and that 
of the body ranges from greyish to light brown or pinkish. 

Distribution: Philodryas erlandi is distributed primarily in 
the Chaco, with some records in the Humid Chaco, and 
extending northward to near the Chiquitano Dry Forest in 
Bolivia, and westward to near the Arid Chaco in Bolivia 
and Southern Andean Yungas in Argentina (Fig. n). 

Philodryas mattogrossensis Koslowsky, 1898 

Philodryas mattogrossensis Koslowsky 1898 : 29 (neotype, SMF 
49990 [by present designation] (Figs 12 - 13 ); type locality: Taunay, 
Mato Grosso do Sul (- 20 . 28608 ° S, - 56 . 0847 ° W), Brazil by neo¬ 
type selection). 

Philodryas ternetzii Schenkel 1901 : 170 ; type locality: “Bemal- 
cue”. Holotype: NMB 1939 . 

Philodryas boulengeri Werner 1909: 232; type locality: “Indien”. 
Type lost fide Thomas (1976). 

Philodryas ternetzii ternetzi : Muller 1928. 

Chlorosoma mattogrossense : Amaral 1929a. 

Philodryas mattogrossensis : Thomas 1976 (part.), Amaral 1977 , 
Colli et al. 2002 , Vaz-Silva et al. 2007 , Marques et al. 2009 , 
Zaher et al. 2011 , Araujo & Almeida-Santos 2011 . 

Remarks: there are some specimens in the IBSP from Mi¬ 
randa (type locality after Koslowsky 1898), but due to the 
tragic fire that impacted on most of the collections (AHE 
2010, SantAnna 2010, Franco 2012), many specimens 
were lost (Giuseppe Puorto, 2014, pers. comm.). 

Diagnosis: Philodryas mattogrossensis can be distin¬ 
guished from all congeners except P. erlandi by its colora¬ 
tion, shifting from green on the anterior half of the body 
to brown on the posterior part. Philodryas mattogrossensis 
is distinguished from P. erlandi by the presence of a dor¬ 
sal stripe on the anterior third of the body (vs absent in 
P erlandi ), absence of a dark line between supralabials and 
the rest of the cephalic scalation (vs present in P. erlandi ), 
dorsal formula usually 21-19-15 (vs 19-19-15 in P. erlandi ), 
and the first temporal as wide as high (vs rectangular in 
P. erlandi ). 


Description of the neotype: Male; SVL 809 mm; TL 
279+ mm, tip of the tail lost; head long and narrow, slightly 
differentiated from the neck; head length 32.7 mm; head 
width 16.5 mm; snout acuminate with rounded tip of snout; 
nostril-eye distance 5.5 mm; eye diameter 5.3 mm; mouth 
length 24.8 mm. 

Rostral almost as wide as high (4.7 x 3.8 mm), bare¬ 
ly visible from above; internasals triangular; prefrontals 
square; frontal longer than wide (7.5 x 5.3 mm); parietals 
broad (9.1 x 6.3 mm), in contact with frontal, supraoculars 
and superior postoculars anteriorly, and temporals and oc- 
cipitals laterally; supraoculars elongated, contacting fron¬ 
tal at the inner edge, prefrontals and preocular anteriorly, 
and parietals posteriorly; prenasal rhomboidal, contact¬ 
ing internasal above, rostral anteriorly, and first suprala- 
bial below; postnasal high with a broad base, contacting 
prefrontal and internasal above, loreal posteriorly, and 
first and second supralabials below; loreals 1/1, rectangular 
(2.1 x 1.5 mm); preoculars 1/1, visible from above, contact¬ 
ing supraocular and prefrontal; postoculars 2/2, of equal 
size; temporals 1+2/1+2; first temporal different on each 
side (4.5 x 2.0 mm/3.6 x 2.2 mm), but always smaller than 
second lower temporal (Fig. 9); upper second temporals 
smaller than lower ones; supralabials 8(4-5)78(4-5); 6 th and 
7 th supralabials larger than the others; infralabials 10(1- 
6)/io(i-6); dorsal scales 19-19-15, with single apical pits; 
ventrals 217; anal plate divided; subcaudals 80+, divided. 

Coloration after 60 years of preservation in 70°GL etha¬ 
nol: dorsal and lateral faces of head Ground Cinnamon 
(270); supralabials Light Sulphur Yellow (93) grading into 
Light Greenish White (98) below; infralabials Light Green¬ 
ish White (98) with a suffusion of Light Sulphur Yellow 



Figure 12. Dorsal (above) and ventral (below) views of the neo¬ 
type of Philodryas mattogrossensis (SMF 49990); scale bar =10 cm. 
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(93); gulars and throat Light Greenish White (98); dorsum 
with a Mikado Brown (42) stripe of 11 scales in width on 
the neck (Dark Blue Grey (194) suffused with Light Sky 
Blue (191) on scales without epidermal layer), narrowing to 
seven scales in width in the first third of the body, and be¬ 
ing wider posteriorly and suffused with Tawny Olive (17); 
laterals (from the first dorsal scale row) Tawny Olive (17) in 
the first half of the body, becoming Clay Colour (18) pos¬ 
teriorly to the tail; venter Pratts Paynes Grey (293) with a 
Pale Sulphur Yellow (92) longitudinal stripe along the edg¬ 
es, and grading into Chamois (84) posteriorly to the tail. 

Coloration in life (MNHNP 11713, a female from Laguna 
Blanca, San Pedro, Paraguay): Dorsum of head suffused 
by Burnt Umber (48) and Hazel (26); supralabials Cream 
White (52) with a suffusion of Plumbeous (295), with the 3 rd 
to 5 th supralabials being almost entirely Plumbeous (295); 
ventral face of head Plumbeous (295), with the free edge 
of the scales being Cream White (52); dorsally a Warm Se¬ 
pia (40) stripe of five scales in width, grading into a nine- 
scale wide stripe of Prouts Brown (47), followed by Tawny 
(6o)/Dark Salmon Colour (59) at midbody; lateral sides of 
the third anterior part of the body Cream White (52) with 
Plumbeous (295) dashes in the centres of the scales; tail 
Tawny (60) dorsally and Plumbeous (295) ventrally. 



Figure 13. Details of the head (dorsal, lateral, and ventral views) 
of the neotype of Philodryas mattogrossensis (SMF 49990); scale 
bar = 2 cm. 


Hemipenes morphology: Based on specimen CEUCH 3017 
(Fig. 14): hemipenis long, deeply bilobate, and semicapitat- 
ed, extending (inverted) to the 19 th (left side) and 18 th (right) 
subcaudal scales. The proximal region of the lobes extends 
to the 14 th and 13 th subcaudal, respectively. Sulcus spermati- 
cus centrolineal, bifurcating in the proximal portion of the 
truncus with the branches continuing to the tip of the lobes. 
Ornamented with papillae calyces, spinules, and a twin se¬ 
ries of enlarged spines (restricted to the lateral side) on the 
truncus, and with papillate calyces on the lobes. 

Variation: We observed only little variation in head scala- 
tion. One specimen (SMF 58427) with temporals 1+2/1+3. 
Dorsals with reductions of 17-19-15 (n = 1) and 21-19-15 
(n = 16). Variation of ventral and subcaudal ranges are 
given in Table 1. There is no major variation in colora¬ 
tion. MCZ-R 27681 shows some grey pigmentation on the 
lateral scales, below the dorsal stripe. The dorsal stripe is 
more reddish in this specimen (MCZ-R 27681) than in 
other specimens examined. With respect to the hemipe¬ 
nes, ZUFMS-REP 2507 shows more distinctly developed 
spinules on the peduncle than CEUCH 3017. 


Distribution: The species is distributed mainly in the Cer- 
rado (with records from near the border with the Pantan- 



Figure 14. Details of the left hemipenis of Philodryas mattogros¬ 
sensis (CEUCH 3017); scale bar = 1 cm. 
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al) and the Alto Parana Atlantic Forest of Brazil (Fig. n). 
Bernils et al. (2007) stated that its presence in the Alto 
Parana Atlantic Forest is not confirmed but probable. 
These authors indicate the Parana River as the southern 
limit for the species. Marques et al. (2009) provided a 
record from the Serra do Mar costal forest, although the 
specimen actually came from “Pico do Jaragua”, which is 
an area of the Cerrado with influence of Atlantic Forest. 
Muller (1928) provided one Paraguayan record from the 
locality of San Bernardino (Central Department) in the 
Humid Chaco. 


Discussion 

Philodryas contains some species with a long and confus¬ 
ing taxonomic history (e.g., P. chamissonis (Wiegmann, 
1835), P. olfersii (Lichtenstein, 1823), P. patagoniensis (Gi¬ 
rard, 1858), P psammophidea Gunther, 1872, and P. viri- 
dissima (Linnaeus, 1758)). In the case of P. mattogrossen¬ 
sis, the taxonomy is rather simple because it is almost the 
only species with a gradual transition in dorsal and ven¬ 
tral colorations. A gradual ventral coloration change is also 
observed in P laticeps (Zaher et al. 2008). Nevertheless, 
P mattogrossensis and P. erlandi are the only species of 
Philodryas with a dorsal coloration shift occurring gradu¬ 
ally along the body. 

The head scalation shows some differences between 
P. erlandi and P. mattogrossensis. All specimens examined 
exhibit one preocular and two postoculars in both species; 
temporals are 1 + 2 in both species, with few exceptions. 
Two of our examined specimens of P. erlandi had only one 
posterior temporal, whereas one specimen of P. mattogros¬ 
sensis (SMF 58427) had three posterior temporals. The an¬ 
terior temporals of P. erlandi are elongated whereas they 
are short in P mattogrossensis (Fig. 9). Supralabials (always 
8[4-5]) and infralabials (9-11) show no differences in both 
taxa. The dorsal scale rows show some differences, usually 
counting 19-19-15 in P erlandi , and 21-19-15 in P. matto¬ 
grossensis. Ventral and subcaudal ranges overlap in both 
taxa, and neither of them exhibits sexual differences (Table 
1). Subcaudal counts appear to be higher in males of P. er¬ 
landi than in males of P. mattogrossensis (Supplementary 
fig. 1). We could not detect sexual dimorphism in the LT/ 
SVL ratio between males and females of both species (Ta¬ 
ble 2). In Table 3, we present a summary of differences be¬ 
tween the two taxa. 

Even when the hemipenes of Philodryas mattogrossen¬ 
sis exhibit the features typical of the genus, and in particu¬ 
lar in the “chamissonis” group, which includes species with 
“very long” hemipenis patterns (Dowling 1969, Thomas 
1976, Zaher 1999), we found some differences to the de¬ 
scription of the hemipenes of P. erlandi provided by Zaher 
(1999: 141, AMNH 141663). The number of lateral spines 
was potentially slightly higher in P. mattogrossensis (6-7) 
compared to P. erlandi (6). The asymmetry in the lobes 
seems to be more pronounced in P mattogrossensis. We 
found more distinctly developed spinules in the peduncle 


Table 2. Snout-vent length (SVL), tail length (TL), and ratio be¬ 
tween them of females (F) and males (M) of Philodryas erlandi 
and P. mattogrossensis. Length given in mm. 


P. erlandi 

P. mattogrossensis 

F 

M 

F M 

SVL 364-1133 

471-1039 

254-923 268-1080 

TL 140-430 

221-483 

94-370 101-421 

Ratio 0.36-0.50 

0.46-0.50 

0.37-0.43 0.31-0.49 

Table 3. Brief overview 

of differences between Philodryas erlandi 

and P. mattogrossensis. SL - supralabials; M - males. 


P. erlandi 

P. mattogrossensis 

Dorsal stripe 

Absent 

Present 

SL Black line 

Marked 

Slightly visible 

Muzzle 

Rounded 

Sharpened 

Temporal (1 st ) 

Elongated 

Short 

Dorsals 

19-19-15 

21-19-15 

Subcaudals (M) 

130-156 

120-137 

Distribution 

Chaco 

Cerrado 


of ZUFMS REP 2507 than in a smaller specimen (CEUCH 
3017), which could be an effect of ontogeny (Jadin & King 
2012). 

When Muller (1928) synonymised P. ternetzii, P er¬ 
landi , and P boulengeri, he apparently had no knowledge 
about the description of P. mattogrossensis (Koslowsky 
1898) and recognized two taxa, Philodryas ternetzii ternetzii 
and P t. erlandi. This action was based on head scale pro¬ 
portions and ventral colour patterns. Amaral (1929a) stat¬ 
ed that there was no reason to accept the subspecies pro¬ 
posed by Muller (1928) as different races, and included all 
of them in the synonymy of P. mattogrossensis (under the 
name Chlorosoma mattogrossensis) (see Amaral 1929a, b). 

Clearly, Philodryas erlandi demonstrates a predilection 
for dry or arid environments, whereas P. mattogrossensis 
more commonly inhabits humid habitats in the Cerrado 
grasslands between the Pantanal and the Atlantic Forest 
(Fig. 11). Leynaud & Bucher (1999) recorded P. erlandi 
(referred as P. mattogrossensis) as a species typical of xero- 
phytic forests, and Colli et al. (2002) and Vaz-Silva et al. 
(2007) indicated that P. mattogrossensis belonged to the 
Cerrado as well as also being present in the Atlantic Forest 
(Fig. 11; Bernils et al. 2007). This information is congruent 
with what we have observed about the distribution of P. er¬ 
landi and P. mattogrossensis. Although both the Chaco and 
Cerrado are parts of the “dry diagonal” (Prado 2000, Wer- 
neck et al. 2012), they differ significantly in their ecological 
and biological traits. Cerrado habitats consist of savannas 
of variable structure, with gallery forests, and sandy and 
well-drained grounds (Ratter et al. 1997, Mereles 2013), 
whereas the Chaco sensu lato has clayish soils, thorny for¬ 
ests (with an abundance of cacti and bromeliads), and al¬ 
most no herbaceous stratum (Mereles et al. 2013). 
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These two species, however, are parapatric in areas of 
the Humid Chaco (Fig. n), whose physiognomic traits 
are more different from the Chaco sensu stricto (Mere- 
les et al. 2013), and both are considered Pleistocenic Arc 
Seasonal Forests by some authors (Prado & Gibbs 1993, 
Prado 2000). Records of the two species are scarce in this 
ecoregion, and it is important to note that the closest range 
approximation between the two species lies in Paraguay: 
Asuncion ( P. erlandi ) and San Bernardino ( P. mattogros¬ 
sensis). These records stem from old collections (made 
before 1930) and the environment has since experienced 
massive anthropogenic modifications associated with the 
growth of cities. Nowadays, these taxa are very likely no 
longer present in the surroundings of Asuncion (the capi¬ 
tal city of Paraguay). 

Given the wide distribution of Philodryas mattogros¬ 
sensis (previously recognized as a single taxon), the spe¬ 
cies was never classified as threatened and its conserva¬ 
tion status seems to be “Least Concern” in all countries 
(Rodrigues 2005, Motte et al. 2009, Giraudo et al. 
2012). Probably this rating will apply to both P. erlandi and 
P. mattogrossensis. Nevertheless, due to the rapidly advanc¬ 
ing deforestation in the Chaco ecoregion (Caballero et 
al. 2014), the conservation status of P. erlandi likely will re¬ 
quire re-evaluation. 
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Philodryas mattogrossensis: Brazil: Goias: Jatai (CEPB 1462); 
Mato Grosso do Sul: Aquidauana (ZUFMS-REP 1517, 1556, 1592, 
1664, 2507); Campo Grande (ZUFMS-REP 269, 1588); Dois 
Irmaos do Buriti (CEUCH 3017); Guaycurus (MCZ-R 27681); Sao 
Gabriel do Oeste (CEUCH 3782); Sonora (CEPB 5457); Taunay 
(SMF 49990- neotype, 49991); Tres Lagoas (ZUFMS-REP 998); 
Minas Gerais: Uberlandia (MCTPUCRS 4619); Sao Paulo: Alti- 
nopolis (SMF 58427). Paraguay: (MNHNP 3501, 9248) Amam- 
bay: Bella Vista (MNHNP 2501); Estancia Paicuara (MNHNP 
6525); Cordillera: Colonia Nueva Colombia (NMB 1939- holotype 
of Philodryas ternetzii ); San Pedro: Laguna Blanca (CZPLT 101, 
MNHNP 11713). 


Supplementary material 

Additional information is available in the online version of this 
article at http://www.salamandra-journal.com 

1 Supplementary figure. Box plots showing ranges of ventrals and 
subcaudals for Species 1 and 2. 


Appendix 

Specimens examined 

Philodryas erlandi : Bolivia: (AMNH-R 141663); Santa Cruz: 
(AMNH-R 141370) Tatarenda (BMNH 1946.1.8.43- paralecto- 
type); Tarija: Fortin Crevaux Nuero (NRM 5097- lectotype). 
Paraguay: (MNHNP 2653, 9244, 9515, 9567, SMF-no label); Alto 
Paraguay: Madrejon (MNHNP 2573-5, 7228); Boqueron: Cam¬ 
po Loro (MNHNP 10658); Filadelfia (CZCEN 0419, MNHNP 
2576,10030); Friedensheim (SMF 96720); Pozo Hondo (MNHNP 
2654, 6528); Central: Asuncion (SMF 70937); Presidente Hayes 
(AMNH-R 143302): Campo Leon (SMF-GK 3792); Estancia Palo 
Santo (MNHNP 4196,10454); Route IX, Km 335 (MNHNP 3502). 
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Supplementary figure 1 . Box plots showing ranges of ventrals (V) and subcaudals (SC) between females (F) males (M), and both 
sexes combined (C) for Species 1 and 2. 
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